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■ EEC: 0304525: Mary Poats - EEC DIV OF ENGINEERING
EDUCATION AND CENTERS, ENG DIRECTORATE FOR
ENGINEERING

■ Thanks to Spud Bradely, M. Clarke - NSF for NSF PANEL
■ And the Workshop Organizer

■ UCF Administration:
◆ MJ Soileau (VP Research),
◆ P. Vaidyanathan (Vaidy) - Asst.VP Research,
◆ J. Schell and G. Whitehouse (Provost) and
◆ the Deans and Directors of Engineering, Centers and College

of Arts and Sciences, and Education

S. Seal
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■ There is an urgent need..

S. Seal



Classes began in 1968 with 1,948 students
2002-03 enrollment exceeds 42,000

By size 15th rank in Nation
MIT Score Card: 38th in Nation, 2nd in Florida
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Advanced Degrees  
• 64 master’s degree programs

• 3 specialist degree programs
• 20 doctoral degree programs

Five Colleges
• Arts and Sciences
• BusinessBusinessBusiness Administration
• Education
• Engineering
      School of Electrical
      Engineering & Computer
      Science
• Health and Public Affairs
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S. Seal

■ Nanoinitiative - 01- 4.5 mil/ys
◆ Goals and Mission
◆ NSF REU - Nanotechnology
◆ New Faculty Hires - Nano
◆ Nanocomission
◆ Nano Science and Tech

Center
◆ NSF NUE program
◆ Prestigious Awards

✦ NSF CAREER
✦ ONR YIP
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Creol/SoO
• Nano E Beam LithographyNano E Beam Lithography
•• Stepper Stepper
•• Clean Room Clean Room

MCF, AMPAC
• TEM, SEM, XPS, AES, SIMSTEM, SEM, XPS, AES, SIMS
•• RBS, XRD, FIB\ RBS, XRD, FIB\

FSEC
• Solar Energy CenterSolar Energy Center
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■ Why Liberal Studies..

◆ Putting together a Team
◆ Coherence
◆ Information  Summation
◆ Challenges - Facts

✦✦ InputsInputs
• Engineering
• Physics
• Chemistry
• School of Optics
• Molecular and Microbiology
• Education

S. Seal
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■ Why Liberal Studies..History
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■ Minors for Nanotechnology (18 credit min)

■ Subject Area I (18 Credit min)

■ Subject Area II - Nanoscience and Nanotechnology (18 Credit min)

■ Nanocourses (24 credits)
◆ Nanomaterials Process and Engineering (Seal)
◆ Nanomaterials Characterization and Applications (Seal)
◆ NanoPhysics (Bhattacharyaya)
◆ NanoPhotonics (Siders)
◆ NanoBiotechnology (Rzigalinski)
◆ Ethics and Societal Implications in Nanotechnolgy (Jones/Sweeney)
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■ Team tough vs Individual
◆ Timing issues

■ Challenges
◆ Credit splits
◆ SCH Generation
◆ Syllabus
◆ Individualized Tracks

■ Overcome of Challenges
◆ Ownership
◆ Course Rotation
◆ Incentive program
◆ Budgets
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■ Our Strengths - Processing and Characterization
■ Strategic Decision Dept Chairs and Directors - Hiring
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S. Seal

Commercial
Coating

Nano
Coating

On SurfaceIn Solution

Sohn et al Coffey et al

Raj et al

Shelling et al
Fang et alZhou et al

Nano coatings Nano magnetics Nano Mechanics

Nano Computing Nano Tubes Self Assembly

Rzigalinski/Seal et al

Nanoparticle/Cell



■■ NEMA 4XXX: Introduction to Nanomaterials Process Engineering (3 credits)NEMA 4XXX: Introduction to Nanomaterials Process Engineering (3 credits)
◆ A Global Overview of Nanomaterials Research
◆ Nanotechnology for Nonscientist and Engineers
◆ Processing of Nanomaterial
◆ Advanced Nanomaterials
◆ Nanomachining and Nanostructuring
◆ Nano Composites
◆ Nanofabrication Techniques
◆ Computational Fault Detection in Nanosized Devices

■■ NEMA 4XXX: Nanomaterials Characterization and Applications (3 + 2 credits lab)NEMA 4XXX: Nanomaterials Characterization and Applications (3 + 2 credits lab)
◆ Characterization of Nanosized Materials
◆ Hands on Experience on Nanoscale Characterization Instrumentation
◆ Size-Scale Issues in the Mechanical Behavior of Materials
◆ Nanostructured Coatings for High Strength- and Temperature Applications
◆ Corrosion and Environmental Degradation of Nanostructured Materials
◆ Nanoscale Magnetic Materials and Devices
◆ Quantum Dots for Solar Cell Applications
◆ Nanoscience and Technology in the Advancement of Hydrogen Economy

◆ S. Seal, C. Sury, Raj, Y. Sohn, V. Desai, K. Coffey, A. Raissi, N. Muradov, N. Dhere,
R. Demara, Lucille, L. An, J. Fang, S. Kalita, C. Klemenz (15)
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Title: Introduction to NanoPhysics:
•Electron Field emission from Carbon Nanotubes

•Massively Parallel Nanofabrication Using Biological Masks

•Self-assembly of magnetic nanostructures in magnetic colloids

•Transport in nanostructures

•Understanding Nano Self-assembly and transport through computer simulation:

•Electron Dynamics in AlGaN/GaN

•Spectroscopy at the micro- and nanometer scales

•Nanoscale local structure at impurities in minerals

W. Luo, A. Bhattacharyay, A. Shulte, L. Chow, A, Winningham, M, Johnson, L.
Chernyak, R. Peale (8)

SEE POSTER BY Aniket Bhattacharyaya

Funding: NSF, NSF-NER, NSF-NIRT, NSF-NUE and NSF-CAREER awards.
By A. BhattacharyayS. Seal



■ Development of Nanoscience
Modules and Interactive Virtual
Nano-Labs for use in
undergraduate curriculum:

■ Does this approach improve
conceptual understanding?

Role of the UCF College of Education - NUE: By A. SweeneyS. Seal
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■ Use “cognitive processing”
research to probe student
understandings of fundamental
concepts in nanoscience.

■ May typical/common
misconceptions be identified and
remediated via instruction? (cf.
physics education research
literature)

S. Seal



Grades: Each lecturer will assign a quiz/homework to
be graded. Each student will write a short report on the
course on a particular topic.

Outcome: The course will allow undergraduate
students to have research experiences at the
laboratories and training at the computational facility
of the Department of Physics, UCF.
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■ Nanomaterials (oxides) synthesis/Surface Modification - NSF
■ Bulk nanostructures using Plasma - ONR YOUNG INVESTIGATOR

AWARD-02, and DOD DURIP
■ Nanomaterials for Biological Application - NIH (Co-PI)
■ Nanostructures for Room T H sensors - NASA
■ Nanostructure Microstructure - Property Charac - SBIR Ph I and II from

DOE, DOD, NASA, MDA - through Plasma Process Inc.
■ Advanced Materials Development - Disney, Siemens, Pratt Whitney,

Constellation Technology, Lucent, US Filter, PsiloQuest, Whirlpool

S. Seal
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